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Introduc tion
Thisreport entitled
tHigh Resolution Total Neutron Cross Sections between 0.5 - 30 MeV'
is published in one and the same edition as an external report of the Kernforschungszentrum Karlsruhe, as an
Euratom-report and as an EANDC-report under the referencenumbers KFK 1000, EUR 3963 e andEANDC (E)-
111 "u" respectively.
The book is a compilation of experimental results taken with the large neutron spectrometer of the Institut für
Angewandte Kernphysik of the Kernforschungszentrum Karlsruhe. It is published to be of use to nuclear and
reactor physicists .interested in total neutron cross sectiohs and in particular to thos·e concerned with the
b ehavio r of fa s t neutrons .. innl1c:l~Cl.l."~~~Cl.c:torsand~inn~_y.troIl~~~lli~lds-.-----:TJa€,::pr-e-sentati0n-of~-expe-c1'-i-rneftta-1--4.Il~-~
formation in this report is graphicalonly. Nlimerical vaTues of the data included in this report are available
on 'requestfrom theENEA ", Ne utronData -Compilatio,n .·Centre ,91Gif-sur-YyetteB.P.9.
jt C
At the t~me of edition eros s sectionclata of the foHowing .n.ine elementsC, Q,Na,AJ,.. $,(:;a.,
available. In addition to these. results the compilation Will be supplernented withanyfurther data on atomic and
isotopic total neutron cross sections tobe rLleasured with the same facility. To facilitate the completion of this
compilation the kind of thislire:p{)T'tis()~t:1'~:n&..llo()1<.rty:eE:l •. ~o further data can be addedeasily.
The high resolution total neutron cross sections were measured using the fast neutron time-of-flight facility at
the Karlsruhe isöchronous cyclotron, described elsewhere1). Neutron production was achieved by (d, nx) reac-
tions ina thiek naturalüranill.fil.target bybombardfil.entöf4S±"SMeV deuterons from the internal beam of the
cyclotron. Bursts of high energy deuterons and of 1 nsecduration yield a broad neutron spectrum capable to
obtain useful neutron data in the energy region meritioned above~Time-of"flighfassignments were made with
a digital time sorter2 ),3). Typically 2 x 8000 time channels of 1 nsec channel width were used.
-2-
By timin g the neutrons over a 57 m flight path a total resolution of the spectrometer of about 0,03 nsec/m was
obtained.
The experimental work reported here has been performed partially in the frame work of the Karlsruhe Fast
Breeder Reaetor Projeet.
Arran,ßement and Graphs
The arrangement of this book is as follows: Information on the various elements is plaeed in order of their atomie
number. On the first page for each element there is a detailed deseription of the experimental eonditions, e. g.
sample thiekness, purity of the material, aeeurate length of the flight path, time resolution, isotopie abundanee
ete •• The following two pages showa survey presentationon a double-logarithmie seale to give a rough informa-
tion about the mean behaviour of the exeitatio,n funetion._'J:'l:l~~~l.lc:c:~~cl.~.t!KE~::g~~~_~()E-~aina.clc~tailedd.isplayo~the
data on a linear seale with the exeeption of some regions with a smooth energydependenee. The arrangement of
theplots is in order of increasing energy.
The absolute total eros s seetion in b~rn is plotted as a fuiicfion of the incident neutronenergy in MeV. Both the
double-logarithmic and the linear representafion of the data are plotted on elose -meshed grids for ease of
reading off the eros s seetion as weH as the energy values. In the detailed linear representation a eurve is drawn
through the data on eaeh of the graphs. The eurve is merely our own idea of a reasonable fit to the data; it
serves as an t eye-guide l only.
The data are presentedas elear and uniform a manner as was eonsistent with the representation of the time-of-
.. flight resultson aHneacr-energy seale. Toaceommodate on thefaet of inereasing resolutioh withdeCreasing energy
the total energy range was divided for all elements uniform1y into the following subintervals: O. 5 -0.6, 0.6 -0. 7,
0.7-0.9,0.9-1.2,1.2-1.5, 1.5-2.0, 2~0-3.0, 3.0 ...4~5, 4.5-7.0,7.0-12, and12-32 MeV.
•
-3-
In addition to the energy scale also the ordinate scale changes from one graph to the other to account for the large
differences in the fluctuation amplitudes occuring over the wide range of data.
Indication for these facts are not included in the graphs, except for the case that the ordinate scale does not start
at zero. This is expressed by the notation" zero suppres sed".
The statistical accuracy varying with energy is indicated by conventional error bars generally shown several times
in each graph. The error bars are not shown in the figures if these are smaller than the size of the open circles
representing data points. In some cases the original data were smoothed with a function given by the time distribu-
tion of the l-peak to reduce the point scatter. Those regions are characterized by special symbols.
Neither the survey nor the detailed representation oi the data contain any comparison with the results from other /
lab 0 rat 0 ries.' .Because oi thelargea.:rll()1l,ntoi theactl.l.a.l·g.9&a.~this-would-~gci-ve~-riseto-aloss.of~a.U~per~sp-e€ctiv-e~and
would considerably complicate the expeditious distribution of further data.
Notation
The notation us ed in this report is as follows
O"T = total cross section in barn
E = energy of the incident neutron in MeV (lab. syst.)
n






lenght of the flight path in meter
total time uncertainty of the spectrometer in nsec (FWHM oi the t-peak)
isotopic abundance of the sampie (e. g. natural or enriched)
-4-
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n = 0.2328 At/barn
p = 99.998 %
L 57. 5_4-Q~_m._--_(_0_.3~__Q~-9--MeJL)
1 = 57. 228 In ( o. 9 - 32 MeV)
At = 3. nsec (0.3 -0. 9 MeV)




Feb. 1969 n Supp!. Replaces 11 - nato - S.l ]une 1968 11 • nato • S.l
~"
\
• I ,I\. .. .....~




I ~\ ' . ,J\;/ ~ , \ \ Jv... s; : V Jl ! , 1 :~.. ; , ,. ,\ .. I v \ ';1 r 'vJ' ;~ , "• t " .'V\J ~ 'iJ!~ • , ~ r\ ~ /; ~ N',-. ~ , " ~ , , ~ \~ ,. t .~ : ;.~ . ~! \ ' . :. ,f\.--J..l:. j' ,"!I '. , I ~, ,
"-
I














11 • nato - S. 2
0.5
Replaces 11 - nato - S.2 June 1968
0.7 1.0 2.0 3.0
II Suppl. Feb. 1969
•
•10.0 ~I'=S==S==E=S=3=S=3===t==r==~+=======-------'------
;,~ f.; J\A . I
•.,. J l"f'. ~ i ' Js •t! t , \..J ,i/"'~







Feb. 1969 Ir Suppl.
_.
5.0 7.0
Replaces 11. nato • S. 3 June 1968
I
10.0 20.0 30.0
11 - nato - S. 3
Na
0360
11 - nato - S. 3/A
034603320318
Feb. 1969 Il Suppt
12 0 0
c:::-






1-· - 08 060 0 ,.;;I:} 0
..... __. 0001-
e ~ 0 I-·~ro
-0 - --- ~0 ~1---
--.-- s400 ! . -~=~~~0 .....Qmo ~ ?..e.JR-- .!b -..Q:h ..Q., ~.n,ep rtrJ ",..~n_1.-.. ..... --1'l()
'Y.t'_'"' ... OeP












































~,~ - ,~ .c~ C --------------~ ~ I ~ .•...• ~~t
ri
I~· J , ...... . ~ .~c, I.j















Feb. 1969 U Suppl.
0044 0050
11 - nato - S. 3/e
Na 12 0 0
1000
... .. ... ..
0.5- 0.6 MeV ,
•..........







/' I .... .. ...;~ .-I!JIfIJ
....
- . ....



















-----_ .. _-....... ....
0 ,0
0




11 - nato - S. 6 Replaces 11 • nat.- S. 6 June 1968 II Suppl. Feb. 1969
0.9-1.2 MeV
• 8D 0+----+-'---t------t---t--+----+---+----t-------t--+----+---+---+--t---+----+---+---+--t----;
. .._. __ 1-- - --- -----1--·--------··- ----------- -------- ----- - -- --.-~--f_-~~ -~- --












~ If 1\ ~;;.. 11.
~ , ~r ~ I ~-J p~ ~
~ ~m ~7
•..~ J .n_U" ...., ~'Q ':P~cr ~~..~~~ "'O"G~n .~...~ ()G~ m _I"\..lr- in.....
fr-m ~
.., M' " ~-~ .., ...., ~~
u--
!
I ... 1- ~ .
•








J \ r~ .~ ~ J4DO i )\ ~ ~f
"\ .. ;p ,~pI ~ ~\t !f ~........ ..... I r:ro -----_..-~ ]> ... ........ -----------~.JIll_.ß
•.•~ J V"" .~ .~t.~ ............,.. ~"U1' II ~...... ... (~~ {;DA ! .,., "\11~ '2'"
~
... ..... , . ........
,





















-"I ~ 0- i>Ö ~, ~ p\~ 0 gOf\1 \ . 0 I \l~~ \ IR t\ rl. \0 o ~ ~~- o <l f\c~ ~ '\$ ~\J~j ~~ ~ ..~ ~\J ~~. 'UJ' ~ Qt h -~I-- -\) r~ ,~ R. ......~ -~~~~..._-f, ...••..V' I· ____ I- -.- ~l.1[\ Qlfl~ ~o~ A,9 ~,.;..... -~





















~ r t\D4 f)J 1"\ QI~ ".Gd 1"\ry ~\ r "\ r~ ~ yc , ~ #\~\t \adi _..I ~~ ~~ ~l q 0 "'e 5"'0' :Ji' @~ ~~~ \i~ ~ ~!> ~Jo



















c9J -~ ~~ ..n o ~
~ p\j1 ~1 I I~ . o~~ r, W f~JR ~of 0I ~~~~ JrA~ 10' ~~ W ~(~1tA ~J I\~ ~cJ,~~<t: 1: )( 19: te.-eS t?Ro I

















































n = O. 2195 at/barn
p = 99,5 10
= 57,228 In
l:1t= 2, 7 nsec
i na.tural
AI








• I A -,. . I
. : I 1\ ~ :; J I ~ ; ~! i a f
i'~ · ,. ~\ ~ ~J I'l·fr~ ~,.. a!! !j.; /--1\1& t
.!- _ t -,: ,. .. . --. I--~ll' - ~1 ' \wYW' . , ~ 11 f. ~ t" ""a 11 'IJ 1/;! 11. ~IA Al ;.-i'• I~ , .. ,§~~ , \: \ fV ~ i ~'\j· k\: • :\ ' 1'\1: ,:: 'N~; !;\j ~ )r - --,; !- • : • I .: ••" -' - _.Ir. f , • L a.i i' .. \ I \' , \ - J 'Vfi ~ ;W. ~,"











13 - nato • S. 2
0.6 0.8 1.0 2.0 3.0 4.0
lune 1968
,.















6.0 8.0 10.0 20.0 30.0 40.0








<Vo t?t ~.:~~ II Q"-~ ~vo~ '\ i ~cJ k>
TJ v~
lll. . I~&' o"'(J~ f D0~ 0 ~f 8~ @ rT" ro.~ ( ~n ~ 0b 0 ,., 0 ~ )..
~f oo~ ,." ~- )r;z~ ~~ ? ~ J~J bR~ooo0 v -O-6.o~: o~.~~-o- _ ..•.e ..... 1 Iii>;P~.$ I
,,0~~ r ffr 0 ~ ~ 0~OOrO° 0 0 0 000 '0 ......0' u ;] 00 ),c I(J.l-'QtV h n 0
00 \:t' ~~~~~~. ro "1. ~d' 0"" "00 •.~~ r @~40 ... ..... 0<
o fO o 0 ··1-· ~0 0
-















.Z!:~Djt;u So \00 0/~ \'0
'0
~~J
Y(j) \)5 ~o~ ~o<s:.o~ 0 ~.5 '! 0~.9. 00~ , 0 oOO..v v -0 o 01"\ ( [./'tb ~ 00000 0 ~~ 9, 0,.... ..... ~"Y.•. ~~~(~.. 0 r·~ .~.o .. -=~ ------------.. j 0 .•...' ..~ 00...0.. t
i oV" -Rr-:'~~~~ D:JP~oo ~























0.9-1.2 MeV f ~~500 !(I \~ ~ ~f)
,
0\9 \J
400 ~ "I ~ Q.
01 ~ o~ f\ JO•. 0~.l)C>~ I~"Ci'( 'f~~ ~ ~I:. ~ IJTI 1 F< ~ '\ ooo~ ;J\nc 6 l f- 1 Q
~T ~ i~~ 0' t , 9' ~) J ~ l V~gg \ ~, 1



































A eP<4>' bl ~DO B 0j ~ 1 ~ ~~ ~~ ~~ pi1- % ~a J ~ 00 ? \ 0 eR
J - c ~l\ )\ ~ b 1 \ r1, 6 0 o~~ <'b ,( 00 ifPJ 0 6~
"



















June 1968 13 - nato - S. 9
AI onI~ ,~
j~1 ~ ;;/'~~~ 2.0 -3.0 MeV i bJ\ ~ Clh40 0++r~Q~--+-~-~-+--+-~-+---+---4--'--+----+---+--~~-el-6~Q')Hl-+-O/-T-,!+---+---4--'--+---~---+-------+----4--'--+-----J
o~ I ~ 2~ ~ 1, ~ 0 ~ dt
V \/~J {
20 2+--+---f----+---'---+----t---f---+---+---R9---+------4---+---l--.. -+-----j---'""..--+=--l----'""--l--~-+------l
































~~~. A of~~99.• ~ oJl!> U ~ )O( 9'~~~~6 96~o~ 0~0(f;)' A>-o..c. ~ o~~ _~ 9rn C0 'Y!Y fJ~ r.' ~.I"\ 11: ~ n~ ~ n ~ ~
.0' {N'""V ~ 0 'Oe -v 'e> 00 ~&I~ ..L (AO' a;,r, d t"(ll) 01 o~ ~. ~ ~~"\JV Q"~. ~q;r CJ{Y- .n.V -v~ d 0 ~\,Y v '0-'00 !~~ c
''f O"<Y;L~~~~. V""I ..... ..•.. , ---_._------- ------ -----
'.'
,








10 0 0 11 0 0
]une 1968 13 - nat, - S. 13
•]une 1968
28








p1 .6'( J~ tT,C
T 0 tI 0
clh~I 0 010 0
B ...~ ,Q ~"d ~~ ~ i:QQ..~"Or
Jl r.-.C
~r. ~ - ( '" 0 n...0 o~
0'" voll' <0. 0 0&





















n = 0.2363 At/barn
Si

















•• ! Iti !i ..
·
!r !- ..
· I : • t\ .;
·
. .-.
• • t .. . .U 1'\ . , .... .~f i • o •
·
.:
, , ~ :I~ .. ~
•
I \:. I- ,V ~ , . • V< • , ! •• . . , "i\ t \ ~~ i ~ , '; : t'. ,. "· , .-. .. i:'. , I • , , ~ s " ' s ~ " ". '. , , ... .. • .. "- .. tI'IWJ :~~ \; \11' '\ . - .
, ,
.. .. tl· :" " A, , , , ~ . ~ " ., ' ~,. :x :\ , ' ' , "i' , , , .. :' , ,-; . " ,• " " • , ,~ , , " ... , , ;: , :. , .. . , , : .. .. 1\...... ~ !' - r.. , , .
'~1-'l~ ~, ~ \':' . ~\f' , ~ , , i ... " .. S • ~ '.;" .: \i\: , , , \;:; ;:;• • - I. . I " .~ -... :: .' . •• '1'.. .: • 1:, !.. , ., I ,: , i.. , , , , , :", J, ,= ::~ 1?1i}., , " ' • ~ , ~. .., , . .. . .. \ :~ r \ :' 'v,' Vs ' ,s~ ", .. ;.~ ~ .· \l ' f " ,. t ,. 'G •, :' .. " , , ..' .' :.; "" • If " Ij ,,,'. . ,. 'I' .: , • 0' , ,
· " -...







- I··· .0.. I'
0.4














s •• ~,... ~ ,
- ... ", 1"- 1.1.", ". •
" : I ~'.~ i/r'.,~ ,. ,. .-i: . ',,".'1' ,,'1 "".... : '!.ar." J.








,,--- ~ "1"./: ~',,...J-:.:~
.. 11" , , .. ~




_ l----.~.~-~-~!-------1-----_+-~--_+~~~-+_~~~+_--~-~~~-~-----~------------+-~---------- - + - -----_t
P I
o
- .- - .
__ c
4.0 6.0 8.0 10.0 20.0 30.0 40.0
•











r ? ~D' ... .. .- 1- --) « ~
,
••.~r ~ cf, K>C::> ~ ~~ >~~
-
0<
I ~ ~ ..... -~. :> ~~ 100 0° ( °co( ~Cbo~ 'tD e>0 p~ 0~ <00 o( o 0 I~~~c <? 00 d ~&0 00 00 0 \ v O""'V'-"'"(jObo<tt>~~ 0 ~ 00 0 ...·~~OB ~Jr:P(~~~ pOO ~ b 5b~CpQ6t~~~oo b 0<t, (00~ 09-. _S'J ,,.,.00.
0'0 Wod-'o'" o Q'" o@00 ~0<Y f~I v '1 '~Cb" 0 ~o 0 0 0
0
.
14 - nato - S.4
00 52






~ 6 0 0+---l---~-----1----+--+__-__+_-__l1----+--_+--+---_+_-__l--_1_-_+--+_-_+_....:.....-__l-~_1_~_+-__I
-t-0·······
400+,."".,..O--..-I----..... ---'-l- -+----+---+---+-------lf----+---..----1------f--.----------r----.....o.-.f-----+--------=+== +- +- ~f-- -+---1
...
JV'J ~Gl tf&~_Ol'" ,-01",,6) I J; <0 0 Ino
o ~ cp 0 po "'\'G'öl:~,<o~~.6h0 .-nn<h n b~_O~ I>~D~ ",.~_ 0 J'\oC) ~ ~v
--_. ·-·11
[2 DO :f.===--::±'=...7::••. 7::.. -:±-"==-+=-= -!-------4---+------+-- ·+---f-------lf---·····=·····......."f-I---............-..-............=-+-............=-f--.-----!-------4---+----+----+-----1
Si
•
Oct. 1968 1. Supp!.
- I····
00 55
14 - nato - S.5





E ! \~ 5 0 O+--;---t------t----+---+---+--+---+---+----+-:Y==--+---+--~""'<:(il--~f-----+--+---"---I-------+---+----ld" i ... .-11(D_~c~~c+cc~~~c~_~-~~ccc
JE,
2 0 O+--+---t----+---+--+---+---+-----'+--+---f-----+---+------+---+---4---+--+---~--+----l
14 - nato - S.6
1-- - 1 - 1--






( ~'"""- ~JAmv ~:.r"Ua.
( #flIi ~p~ ~~~.
..•.~~
.... -cr-~~~ t "-'~ - - ---- --- ---- --- --.. ... ..... .9 . ..) ..
""'"
rv ~
······1·· .', I" u&> ....
..
.
.~v- "" 'CI II'nlilO ~ .~ .r>I····
.n );




-, ""M1I0l. QIUf~'" [etIl>
"









~ ~ ( ~









" .. ,._.- ...










'f ~ \ ~j i Cl R.
~ V \ :>• \ r\ J \.... - ------ ---------- ------- --------------------~~ .-q' , ... -=:;- 9 ..~
( ~ ~ ........ rv '6~ ( ~. ( .. ' \( J ...... \ .........1. -, >( .•~ .. .... I···· ... , ...... ....
~ l 1)' ! "\ ;> \ ,~ ) lj~~ .~ I~--
~












~~ ,{ ~ J
ifI
rv l j t~ ~(~ ~ "rßj :>...,. ~ ,.,
\ g;~ \ .......... ~~ J 9~( ?\ t) ~t ~ ( ... .......~ - .... ,.... .... --~-W~ p; f:. .~ ~,1. IV" -.". ~
\~ ~ t:> ~~ ~,.... tV ~ ~ V rJ ~J\lJ -..~ i}.,,.,.~ ..~~
~, ~ f ~ .~ \J
I·
..







~ f '1 &,
~' ~ cm-tJ f .~~~ - " )~ r m D ~--- -- ------- "8'8 -------- b )~ß. ( lxot, :> §>
__I " '~ ~ ft; ~ .~ ~ 9 ~ ',\5 /-~- t~.. I >' _.•~ (~ 8 ,_.. _..fJ \' •~ LJ ~ ~......... , 1.--1-....- V '0' j"l;~ .~ : '-<.J r( ~~.Il§ ) 1.g~ ~ ~















f ~ ~ 10 ~~ .~ :> .. tJt>.: .. ..~. ... . .. . - . ----- - ---- -_._------------ - -- -. ...... ~.1:1 [). ) l
-
.;; ~~ Ä·~ ) A. ~... ,.•..~..... .. .~ ! ~ fi .... JJR f') n ..... y. . ... .... ..•.... ~
~ ~( !,if~ I) ) .~ ~ .{J' \!~ ~ >j ~~~ ~ ~ ~ ~~ ~ ) ~ ~
ö v ~ ~ <.ö , v
'J'......- ._- -- .. _--~" J ,r(;)












~ ft,~ li~ A I'C> n...~
'"'
'0 gJ<~ 0 ~1i ~ r-. "'r-.W~ r i )~fWJ ~ ~N~~o\~ :> I ~&t i~ J:h~ ~ ""--~. ~~di ~ ~MftJ_0,.1 r(~'H ~~ (T "U.J "t(t::JF <f ~~ UWJ 0 ~[,9.~ b.oo~ \
; <























,:flM J;;;f;;~~ ~A GI> n.,N')l(0 CJJ~\
~ 0 ,..., f'
'~ I~~ ~"
oC'-




- --f)U 0 ,...,0 --;::
~
.U'"
"U "Cl >4U wo :00 'UVIY




o 0 otp 0 000
I· I ..... . ..
















n = O. 3006 at/harn (0.5 - 4.4 Me V)

























• 0" • •
'," I. : : (,'. • •• •• .: Irr.


















o ... 4 ~~1. : r • ;.: , J, ~ · f'f t
, t\ , '" ... ,
.: I I , t.

















0.4 0.6 0.8 1.0 2.0 3.0 4.0




















16 - nato • S. 4
4D 0+---+-----If----------+--------'-'--+--...---+------'------+---+------'------+---+---I-----+---+------+---------'---'-4-'--------'-------+-------'-----.......f----'----'------Jt:,.j----+-~+-------Ir----.,--~















) It? - f1
o~\ .. ......J l~~ . ... .... ...... '0 !0& 0 ~rO) rf?0 0 ~0'J<&0(]D -R><o..J< cPet:h. O Cl.. ~~6o ~Or) nD~ I .~ d-~~CD( 0U""~ ..v-'~ ttW ~d'Bi: v 0 ~."( ßl1""'"' 1iW ~ '"r
v v '- 0 rtP- Oa-' '-' ..... -,;;l')~~~~ .rL A5ii ,










) I ---- C~_~~~~__ ---_.. _----
-
~
~ , ,2 t>I ) '>
o-~~ (~ IC~~ C (~ib ~ ~ 1.0 L_ _8 R














.... 1- ._-- --- --------------f---~~~---~--
..
, ~ ~>cO I I'~ ~( .~ ~\ ~ ) , ~ f\_/. P> llP~~
-J) ~















........~ ... ~- ••0 ... ;~ - •••C ~-6~. __ .. ~J...
~ _ß~ ..
'-f
) I ( ~'C]l. 'ffq. <j\~ c' .~ r
-( ~ g ""'eI V ~~ \ W\~ f ~ nca.OI~-N J 1 Ir Ci "'0'~ 6 '> j ~ _~B d "VI. ~ .dQ b ......, '""V'
~~ ~~ \ ~ .""C'!Jl1lP' l.~I











.. l I··_c - -- --- -- - --------
.. ßf 1·-( p< f t J,
....
;> ) ~ ..... j ~ ~~ '\ Q;> ~ t. , ~( >~ il , f


































l 11f ~,( ) I~~eI(L. -------- ----------- --------- ~.. ( ... I .....•.••~J ... ßl ?i } ~
\(1 ... 'li :> -u ( ..... ?<
,f\ Ir\;, ~\ ? ~~ ( A ~ ~ ? ~ q<{t( ~S ~ '. :>( j ,() t;>
:;y ~'fi~1 ?a, ql~ c ~r( t ! ~ \1 \ ( qg~~ '> ') ~~ ~ lnJ J t') ( <6. ~ 1 D~ '> ~ ~ 0( %...t: 6- \(











June 1968 16 • nato - S. 11
s4.5-7.0 MeV
l\gtt c tl ]\ 0 00 li m 0b ~ 1\0 0 (
-
fu ~ 00
Iv, 1~ F1i f\ CI> eP.l 6 ~W-yBtt h0 1 o~~ J Ul \ li U, - x-~~ (J) -- I--~- ---- --~~-~ r------ - 4~\ b1 t 0 ----- 1- r~ I (I) Qf\:. 1\ ri~I p LI ..nR 4' 11~ ~~ ~o~F1 1c ...,. 0 ,-i '6
°\1 yTr )f 0 J~ R I"l>' - ..~...---_ ..~ ~r ---~ :J p- o k~ \ crJ f?;J ~ d v b I)~ 00 , ~'ol0 ~ ~ O~o b 0 rJ \ 6b'<I;, 0 ·t~( ~ {--.o0 IJ. H <t? }f' \?I D -, LJ



























o '''''',.., v_ vo'~..j:..J:l.-jo-~---:o;::to~
..0 0 4 00 0 c
roc 0- 00
o o 0





15 20 24 28 32












Feh. 1969 II suppl.
i natural
CC14 versus C















































I I I II I i


















I I I I
I I I II~ l- I I(
'( I~ r\ II: f ~ ~ i
~ "&t ~ .( (< i) ::> 1- ._... ---_._--- ~-~~~---C"----- (~ , 1~ ( n t l&~ ~ ;
J ~~ ... \ \ \JP\ \ ~. ~ ~! ~:" ~ (i ( I 1.!,
~~l ~' ~J ~~ ~~~.J!~ j ~V ~~~ 10 ~d 000 ~v h" 0~8JU ....\.1 I~# IV~~J. !
......- i
, ,
17 - nato - S. 4
. 00 58
Il. Supp!. Feb. 1969
CI
17 -nato - 5.5
00 54
Feb. 1969 II. Suppl.
I
n ...
?J ") 0.6- 0.7 MeV
i
~~ l~~1\ ,
$ ~ ~~ ~ ~)(
~ ~ \ \ A f. (~ ~G:> C>( rot.\. ; ~~ ~~ \ ~ ~lr,. 1~ ) D 'i..\ ~ 1\ ]~:> ~ 1, 1 ~ ( <h.,( ~ \>, h l '(t'ö''Y
~ 1~ ~ Be 1r~ 'V .~~ ~ °iR ~ p \ 1\~\db .... -------_ ..- ------------------- ..l. __0{\.{ ~-~I.· --q;~













I I II I .. i I I
!




I I II , I I
I j I i I I
I
,




II ! I !I II I II I




I I~ II I I I ! I
I I I I I! ~ i I I Ii
1
I ~ ~I II II II I I I~ I I ~ ~I ~
~ ~ I J ( '1 II i II ~~~ , ( I I, I<11 I< I ~ t&'>
Cl I J~.. ~ ~ M\~ AII.< ~. I· - . ( v - _cc~t~t~.i< ( <--- I I ')< }l ( 1( ~ l" 0 <' I
( ~ ( ...... I· '~, ( ·0 .... ?tl
N V ) 1 ~< \i l\r (( ( ~1 ( ( l::>. ~ ~ I~
'"
0- k
~ ~ ~~ ~ ~ ( ~ ~.W: ~ ~ i U I~ ~ ) I ~(~ ~ I~ t '\ , ,( ~ I., !u\J v \ ..... \~ .t! ....."rt ).9 t ~'iJ 6-
-







17 - nato - S. 6









30 4 ~ ~
:\ ~( (
8.
~ 'i~ a;, ~l~ ~{ ~20 8.. < (~ f} , $ ~( ~!~~t ·--~-:ftf' f--- . __ .'_.,.~ .. ] -- .- :-~--9-·---- ---- ...~~-Q--~.~~.~••-- ~~ ) '~( ) (
"
~
~ ~ ~ }' ~ ~ .~ \DV \~~ ) ) ( ~ "tJ (- ).C( ~. 5( <~ < Q, ~ ~b.. ~ i~ -20 2 rvl ( i ':l <\'fi :\ '\ ~ V ~ ~~ ~ ! ~~ ~~ ( \t"















Feh. 1969 II. Supp!.
















I I I \I 1), II I (
I
I
f\il N Y1 Jb'iII I < It) ,g {
71 \e; I 9 %~ fö
:f \, ( :x I 11 lJ~\{ ~ C>I9' I~ <'ifA ~ i i j
<~ F~ l' J <\ ··1~ I I ~ ~ ~ II (~.... Il·· I I j ..• ... ~ ....~~ ----------------------- ~f .\. ? y. I'6. 8i I ~j:"- 10 !\ .}1U' :.1?<' J t~~· rr' I I ''''iS1 ~~ < .<tl I~8 I (~gJ1<~j ~ I• (§)


















~ ~I I N(.::, &
DV I !< jI { \?; no~~ I I ,i. Pt< ~~ ~ ~ :> >< ~ {
~< 0 )( ~ J < <: v (~~ .~ ~ l -e- ., ,-- ------- ~~c:t~I < ~ ~~~ R d Jbl "'>fii0 /iiJ ')
g~ 1 9/;~ ')tf;' 1\ t1'< ~ ~ 8 ~r I· ,.. ~< 1 ~ \~ lf; ~ i J I~ ( 1l1;l ~ 9.-.IJ I
JJ TI! ~. ~ I lf ( ~ <c.) t>( < 1~~ ')< ~) r r I






17 - nato - S. 9Feb. 1969 ll. Suppt
2.0-3.0 MeV
( H
~ IJ!~ I~ <r~!m
K ~ ~ ~~ r<: ~ ~ ;'~ ~:x ~ D ~f ~ 5 ~ & ~ s Ii j fl\Ptr~ 0
'" "w
J ~ r< ~J ( J ~ -,:V [-~~~ .~~'<Y~ ~~ ~ , ·16!---- ---- -- --6-- _.. _--_....._----- - ---_ .._-I ~ '> '"- I "&' W~ ,~ n~ ~ ~ ~ {(< 01
~ ~ -- Cl (~''\1 ~~ Q2)~; ~ rfi 0 <~ '> ~ I~~ w'::..














~ "" ~30 5 b~ \ rj ~t~) ~~! J ~ ~ rl. -"~
~ .u~fJ ~ /! 1 V M f\ ~'\~f' ~< :> ( ~Ay( t >J g, :0 0 6 ~ ~ ):> ~~30 2 hI "J!, <ca ~ lf Q:1l ?
........~- o .~W-~ "'V ...~~ '!j ~J.1 ~ ~F- ... ...... ~ ')( \:>"q W . ..... ~~._---~- I--------~~I ....~ ?(<:, f 00 IrP o~·~<1l6)'0 ~
....... <t!




























~j~.<R ~ ~ ~~~ 11' N
f ~1.Jö W wo 0""0~ ~ ~ry~~ r~ ~- i~' ~ JJ... a&.....I:C Q f95s... ;WI o 0"".0~ <5>AI'~ ~Cö 20B ~ ()..c 0 h..Q ""7)6(,) {DoOOo 'V" ~o ~~-<. "'YYl>' .....-.;v('~~ (Jl) &,...r ~
-
Oo~ -Cl<0 ,f'. ~~ 00- ...... .~- - ._j- - ._. C ""'~ {;} v vv ~<Y ~Q
1 1
202







I I 500 505 505500 ,- 70


















-1 0 5+•• !------+---------+--+----'-~--+--+-___+_-_+_-+---t--__t-_+--'----+---+---+--+------i---+--'---+--__;
..










1·- .- 1-· C._.. _-
..
-
I - () io ,...,(') 0
..n( 0...0 ~-O. n. v% - "V (
-QJV
to:.....
"'"c i 0~ ""\.
"<J
-"-
.c .r.n~n;;,. v "" ""~
v ~ -~ "- (j ~""-'''''n..i">. ::Y""























Feb. 1969 Ir Suppt
i natural








~ "., .'! , '
'l .
• , " • f
. ..t. ,: ~ 'f •
.: .t,. .: i~ .~ ~ .I... , .. -I, " , I
. . .(~.~- ,~'.~-J •••- .' ..,. .. ~ "
,. - " .....
tL- =" .:•• "~ .:,~..,'
(f'" .', :
•. :·;i ~;
~','" .~ ,=e~ ~:














19 • nato • S. 2 Il Suppl Feb. 1969
K0
-- 1-
- --- --- ----
--
1Jff/tt'*i)JJfJf.Jt d..MI. _.~ ". !h•.. ..,..,























3.0 5.0 zo 10.0 20.0 30.0
Feb; 1969 u. Suppl"
19 - nato - S. 3
•0420
IL Suppl Feb. 1969
04050375










0.36 - 0.42 MeV ~I I I i,
I i






I ! I <J,! II ij
~ I i I I I 1 I II , i I I II II i I II !I I I I !! I
~ ! I I I I i1 i I I ~ iI I ( I) ) I I II I I( I II
\ I ~~ ~D~ I I 0(':) I I~ y. Ib,
P~ '~J ~) <D t~...... l ..... .- .. ~ _.__._--- ..._.._-----1"--.- ~J-I• - , . I···~~ l5>
<t' v~ ...' 7Y
I \I DI ~. 0 )p I ,- : ....I ~ I! < 0 :) 0
! tJ ~~~ \ I" ~ ,I ~ I' ;> ~~~ I, ~!~ ~I ~ \ ~5) cl 1 >1I:> ~-Q-. % I 0 I <:P <
I 0 I~o ~=YP\ I······
'-'
,
~ 11 ~,0 0 - [ .. PI~J~~~~ bd b < 1 ::> \'(JY-Q. '$) <1; foI 0 ~(j ;.
I










K19 - nato - S. 5Feb. 1969 II. Suppl.
~ n
1




I I II ! I
I I I
I i I











1 I I I I ! !r- n
:J CI Li I I



















I { i II ! i {
I ~ I (I I ~ I I II I II i) I {I IIt I I I ,{ I II I Ji I I
'jDrY I~ ··'l.J l' I I < ~~ 1~ ~l I11 I 9,0. ')..... I I .' ... ::>.. !~o ~l 0?iJ~1 ;?> I ~ ~ < ~' I
I \, g j F< t I ~ tJ ,:> ,... II I II I \ { .. { ~I II' 1 ;y < a \ ~;:JDfl Q , < ,..., Ii n I \. .~ 11 rb , ~ I , I~'_ u ~ ( > ~I 01 I I II I ( I I :> I ~j, ~~ , II I ~ IQ I 'I ~7t.~ R I ~{j}, I (> II I ~~
I tOr..}<l,~_~~W O\...r-.
"40
..... I~ ~;;l" I I I.,- I I II -~'i~V I I< (9) I I1··(j .. " [)T' i I
,1" '8)& 'I I I I II , , f I
I
i.... I II ,I
! II I, I Ii I










I I I... I i I





~ ~ i~ . ...... I ..... .... JL~ { --- ----------~ ~ (, r.
"
:> ~Q .~~ ~(~ I··~( . ( c~ ~ (1"\ ! 0
V ~ ~ ~ ~ ~ 1i lj) ~j i~ '\\ } ~ ~ tt <~ ~ :( -~ ~n. ff:.
~n)) ~ ~10 ;> J ( .1) PD ~ - ~ ~~.~~ \ 'r,*<8~( rv~~~ )~j~ 1.
f ~~~..... ....... 1 ..
..
•
19 - nato - S. 6
0050
ll. Suppl. Feb. 1969












< I ~ J ~( ~l\~ ~ s4 ". \~ •••..~ ~ ~tr (f( 9 <3\·1· ... Cl ( .... I" 1- _._ ..- - _.. - - -- -- -- - -- .... In R\. ~\\t~ ~ < ( Itl ~ l ~
w I'
~ <
"1 ~ '1 ~\, ~ ~ ,:> ~ % ~ i ~ J- ~,5 I~ ~c~~ v \ "'-~'I \ ( f~i \ ~1\ (( ~ I (rJ ~ ~. )( 0




Feb. 1969 il. SuppL
0052 0054














. U I I I I !l I I, '11 II i I I i






~ ! ~ '-f.,~.<. .., '\J ': I" '~! :I ~ & iP
o
I 'I \ _f\
lD5-+-----6I:l~(, ~ ~ I & I ~ I~,( I i I ~ I ~ '\AI ~ I ~~
I ~I~ 1',1. .. . ~ I I I
I ' IoD 8+---+---f---+-----t--t----+---+-----+----+----1f---t----+
I
--f---i-!---t--~-TI--t---t-----j
-, I I I I




II. Suppt Feb. 1969
..................------==......................---------~----------:--------------------------~~~~'"----'"----'"----'"---------~~~~~-~-






{~ I I30 0 ,...~ ~ ~ I ~IQ I { { <(( s <
~> I ~ '< ( !< ~«~ ~I~ ~ ) ) ~ {I( ( ~ < ~ ~t;20 4 AS {~ o~ ( ~ ( fJ ~< \i~ ) ( (~ ) 0 <> ~ { \<< ( ) ~~< c. (.
( t ~/ ~B ~< '&J) ?jg < Jr ~[< ~ 1i \~ ~ ~( )> ~ ;< ~ ~10 8 i < h )( l5i~ \ «(~ ~ ..•.... ~ ~) !'C'+' ........... ,. ~ I· ,.... ...._~~~ .~.~~- --_ .._-----------_ .._---- ----------_..- -------- ----------------- -----). ~ ~ <
I' ~ ,:e









feb. 1969 II. Suppl.








~r> ~ ~ l> J{ ~ ~> fi< rOfq ~ ~ ( ~~~\ v U~lfi \~ (Jl) -~ ( t j,) r~1 . . _-- lZ ' ..- ...~ ..... -, ~ -------- ~ -....1t. c ~ ~~ v:'> A ..
1 ~r\n ri \1'P' IV lJ % ~ .~ \)~ V~.1\ )i ~~ >iI































.~.. ....... ..~ ...
10 5 I
+ . ~..~
zero suppressed II I I
r
20 4 20 520 2




~o _l~ ~ ~~ ~ o/I~ ~ ~ l2 ) r~~"~ f~ :~ f io fd M J, ~,.i;ß !o. 'Al~ ?~~l~ ~1]!\_~ ~ ~{~ r1~r:g < r- ff/9 r\ i ' I~ t ~~)d ~(~ ~~ ~ bs9 ~v }sl'-'~~~~ ~Q,l ~















Feb. 1969 II. Suppl. 19 - nato - S. 13
II
... ..... ... ... ...... ..... .... ....
4.5-7.0 MeV
I
IA .0 ~ rr, ° r- ,.., I I
&~fV Mf~~ ~Ii\~ I1§YY::!ö h~~~~0° ~ro1 ~~ ~0 oR, 0 0
(q] W~ ~i~~~~~~~rv ~ v ~~oA ~.-<'f) ~ "..n.- 0o-va &<YCT~~ _0::;" 0 !b~wo~ u- 'J"
...
I

















... . ... .._ .. ~ __~_...~_~_~__~~~_~__c~_~c_~_c•._-~ C~.~~~~c..~~._ ..
..
.... .... - _ .













_ .. _-----_ ... _--------
----------ec .
0
0 o C o l !h.-
'~ ri:)..~ ---r. ",r> -<J'-( "V _
~ I :> "',">-. '" 0'00- )J 0 '0' V 0~'"' ~~.o r>... rG> ,< v~ V 'c )0f97Y. qyu U'~ .r>... "'-'0"V "<.IU'~ o~ - ~ -~ - v \)I' '-'".- ~ --~.~ ~ -~ '''0~'-"" C '"V VVU







19 -nato -so 16 compt





n = 0.21326 at/barn
p = 98.5 10
























































I • ' •• ,-y.",~ ... :AL ...
.: ... ' _.
, ·T.·~ ~..,...........L,

















6.0 8.0 10.0 20.0 40.0







() X ~<f~b \1f
\ :I v( 0( •...• _.~.•~~_._c__ ------------------ -------------- -_._--_._..__._...._-----~......_.~-~ _.( 0\ ~~i
n'
0&~omo I~~v)( ß ~
"d' 0 0 ~~v 00 l' !-. - ~o~ 0 :> ( ( ~ ) 0(0 00 ~_g ~o 4 (~.J ß1>' ~ ( 0 0 Qn~~ Or{) .CI r\ d.. o 0
o~ w ~r~ ILY"-()U ,0.. °d ~PO<0cßcti{ v b_ 0 b~@B ~cP ~ ~ 'J()VI~<n ')0 0000..<5 00 tc\ ~b~ ....... k~o······ o~ (ß»'Q YHU..r\ """ p'o ~<9 000@o( o -uuo~oo o PJ°ÜB"öv o~ 't oUJ~ P0 P o Q)O 0 1Vo'6P ,-, ~










~o 0 o~(~~ :k1° R0 0 ~A R1X>5 t:Q ) ..d0 ~~~ß ')~ ~ f~~...... ...... -------- - - - --- - ---------~ :> :;>,
....... .ö <0 ~ \~ 0....... ~o c~roo....,", r0 ; '"' ~ )0 Vo~f/'~ ~ \( \ <:m> ~.~~I ~ 11~) ...,.v.~ ,+:}~ 'nrP ~~'-J'-'o \ ~\ WUII~ rlXJ~~~J,v '6 v~ @;t~~~ 005·· . ~o--O.~ ,... ..
Ca






.f\ f., ~~ ~.. ~~ --------------- ~~~~~.~~'olt ~~~~-~t ~ß<\i1 o~
.
...~ ~ ~ )~'eDC:> .. ~
<~ < /< ~j ö ~
'1 \ 1:: ~Ij) ..... .~ t:JJ D ~c :)'l .i
~ e .. c :> ..~ ..
=\J ...~~ .~~ , , k .' ~J ,J< { ~{~. r ~ ~CJ ~ R ~ { nJ~~~L~ !< ( ~ ~ ) ':l.~ T~ ~~ 'Q ~
. ~~~o~ .•...c. \!: ~~ ~ YJ11"Y -Cl ~~~ ~ J ~
. . ~





·11-- -- ---~. ~c r. -Al
~~ •..."3D r>.. ~ rx j~~l )~~o N ~ m»B ~< p..~ J ~ '} (-~ • ( 0~ \ > \ a ~( ~~l \ ~J 6\ ~)~ > ... ~ It J ~,':> ~~~ \. l \ 'Pl. 01 ?&
\
"'
( ~l ~. ~\ ~ ~ , ,JPJ Y;:> ) Qh ~ ~N~ 1~ '} ~~ ~. ~~r-rl
r ~
..~~ o~ {.. ~
Ca








- - - - --- - -- - - - ------ -----------~c
\ 31 1&J< 61
{ \J ... ~ ~~ ~ ( ..~ f-
f ( f; i A :>\J 11 { ~ gI> ~ ~~ ~~ b l:lfiA ~ !k 5' 9.,(0 ~m~
( , 0 Vi ~.- J_' (l)t>. G!.. '1 Ji·~····r ~\ 6c~~. ~ ~ .~ ...... '92 ~ 1h lAl\~J ~ C'1D'tJlj ~ 0 ~ 0&') ( W ~ l rk V~~ ~J ~
'1J -~ .~ (
.













--_.._------- ~ ~~~ ~ e--e .... -~J:\ I~ .... :s x! Q:
~~
••e ~. < ~ <~j o ~" Qrlg> ( ) ~ (( ß, ~ :>. ~)V r r~3 ~ 11 ~~ ~ ~~I ~: f., rr... ~ ~00 )w ~ ~ R ~ I '-- IJQ~J ~ 10 I ~ ~ ~ ~ c ) bJ (i~ j:> ~ :>- \ (K ~~ ~ '< ~f~ {< )~ >< h ID( ) llt
























> ~:> ~ :>)
1 ~ ( ~ <) ~f ': '"C, ------ -- - ~I'l~o ,----- i"" '" '"l~ (( ') cQ\
§l ij it !~ "',' '(, ( ~ ( ,~0 " ~> ~ ,." ..0 < ( ~.::> I!( '~ ".~ ( ""') I
(11 r ~ 0 { ( ~ ( ~~1 ") "',','(
>0 ') ~; ( ( ( ~ ~ ;> ~ r~In ,11/












~ fit ~f ~
~ ~t., , ~ ~ 1=1 40 1 5<~ 1%30 8 c ,(p < f,Y I< t )._~_J~. ~ Ql ~ ~~. ~'0 \< ;>jI ( ... 1·" .. ... ... I····· ········0. h --~.__..)( ;}- ---- ----- -------_ .. ~ ~~ )t;I········ i> <~ , !'-J- I I~) \} )); < ~ \) f r































r .< I~ ~ ~~ /( ,,'ce ~J~ I~ H ( ~ r\ .~ ~'c :> ( ~ib~ ~;> ?J~ SQ j
t ) ~ ~ ö ~ v ~~~ ~ B' M ~~~( ~d ~MJ~~~~ ~Atc~ ~1 \ r\f:JIJ ~l () R:;Jrl~ Y 19~












~~~L~~~ ~ rO () -. ;t
~-<o"tT ~~ <r~ ~71f~Ja~AI P~Cv' ~.rv(i}"",", ~Q....-.~_. ----------- ---- -- ---------.. lee·'·' ~. O·o~ - -~l'Vifi~~CkPd' "?Sr6b-
'" '"V l:hn.. :A( '~ -~~MO""'Q '>8T {) ~Q0 Cl) ~ >.n .() -rf'l .0.. 0...--1'


























p"" (VA D ..0 0- Cl) ~ ro., 0 o A( ~6>0 (}) 0 v ~o V'Vo0 ro. A A~"",'O
oD) j ;j§) LA. ~6ö~Q9c V o v fo~ ,UJ 0lOilO ~8, .h. .rrOb. (!JD"CI-' o Y"'lJ~ 00AI!klfi.~ h rn...~ ,.,J;;n o .,."r, .....nr-. r..:.. ~~ -l96"IJOU oov < 0....... "-~·OOJ r-"'UoU cD- 0
""" IV -"U -v









20 - nato - S. 14 compl.
15 20 24 28 32
June 1968
n = 0.2523 At/barn
p = 99.7 %
v










~,•••: ~J ,6' .:.t .. ,.:",:./, ... ~ .." .. ~.ji·i4 ~ ••'.:.: ·f·.'::~"'~i~ t ,: ... ,..:.: .• ~.. 'L:'~ ~... 7
'." -: ••• ;t',., A.I -J,.~,:, ",~. ~.~~',_.:J.,;I• .. 'I::: tll '''~ :)"~I .,.t
--s: I. • "" •• Jo.- ., "....,."" " I"" , ",,' -" ..." p- " ,,"• ., '~ j., , , 1" t .
. ".,"', ' • ., " "•.,,, .,.' ·~.t.,,, " I • ., I" _,I. !'. ~( .• ! """" , • I' "' '.
.l-' ., ., I" ",", ... !" ... ,. 1.' I·" ••• ..I·-~.C'·H: " ~•• ',.'.~~ ~ "~t:· f. ','!. "iJ"'" 4.:. '''.,t; ::." ..•. ,'"" ... - ';
• J ., .,,, .,., '., ....7!: ." t -,, :.~ ,. ,









































0.3 0.5 0.7 1.0 2.0 3.0






















== .. ............ I···
.-
...






Feb. 19.69 11. SuPPl.
5.0 'ZO 10.0 20.0 30.0
23 - nato - S.3
... ...... ...





~rQ 0;) j ~~~~c8 )b )1~ ~ 03Y~ o..m0 1<. ()
> I E6l l>15''Uo o . @J~ ~.f1 t l-y::> :> ) ) 8~ \l :> (~~11 (")&~%<fP~cc_~.~~ ~( T~~ ~:> ) ~ ... ···c -_.~ ..... ~. °o(j1)O 0J)~ '>< ( ~ w <d jA ~. < <i.
1-'0 ~ '> ~ 1'1 ~ IJ (iJ , ~ \~~ \ ~ J f0 ~ p
~ q ~ ~
"-e5-~\ ~~; J -






23 • nato • S.4
0375 0405 0420












oro f\BJ~ o~ r,405 ( ~ t~ ~ vM ~
-\ö ~c _. ( .... .•..~ I ... :: -'~ , ..... .._c... __~_.~_~c~~ B o~ .P\Q6
} c~~~ ~.' cvv~~Wt oJB i J\ l~:t ~,.' )t ( ( ~. ~ f j<300 ~ .~~ < v~ '&lI Y~~ ";jBf' v ~ ~~ v -~<; ( ~\ ~ ~g -L Q
~ lrl'1 \ / ':@, rt I )1 ~ ~~V;~1~5- R'-'rv
1- - --_..._-_._---_....._--_. -_. 1
v
•
Feb. 1969 H. Suppt
00 45









:.J6J <: ( \ f ~~) ~( A
11 " ~ t ~~>< g< ~ ~ fF:~ ,
~~ \; ') I V' ~v ~)~/< ~
:> v "'0 r ~'"~-- ) 1- I~ ________ ~ --- ------- 1--- -_.._- p~-~~~~-_.-%~ -- I I- N~ ~G..k
"bl • (~ 6 (~ \f ~f< ~C> ~ -- j~ « 1
~ ~ / V ~~, ~ ~q < ~~ ~D ~ ,




23 - nato - S. 6
0050































"~ < ;, 6~ ~ ~ ~ ~ I <~ ,{ ~)( ~ ?l <
:> ~( t't ~ ) ~\(\J ~ ( :> <~ %::> R E- < fi < ~
J ~ ~ ~\ ..•...~~ !l ~ ~ g--------\ < l(/· C> " ~~ ~ I'~ ~ .. 'J _._- - ,- ,~~~ (~~. ~ ~ [- ~) ~) <~ I< ~ ~ I< ö(
J Ir i .~...• ) J '~ (~O ~ ~~ ~ < tl .~ I~ (9 ~9 ~ ~j -~
\ß ~ 'i<~ ~ ( V~
'" ~ .~-
~ ~~.c ~_ I~~
•
23 - nato - S. 8




1 0.9-1.2 MeV I1I II I I ,40S I I II
II 1I { I1 I; I
{ l I
I I > {




~( ;;- ) , {{
I
I ~{ { < {('~ I '~30S ) { I ~ c { Lm
"" ~ ~.. ~> ~ , D- ~f <1- .. .. .. .. --" - ~ ------------ ------ ----------------- --- - ----------- -- IJ ---~-.~ ..{ " <
? { ( ( )
.... , { '~"" ~ { ,~ < ~ :1l .. {I { r" ( { ( ~ .«8J.( ,1300 ! { :>{
t ~~ ~ >I ~ I<'> q I~ () { <~ :>~ ~ ?J:> .. ,-





-- ;l' ) ) .
( ~
- ) .......
~ Q ~~ )J;
'" ~ ~~zero suppressed t<
I I I ~
I I






~ I ;r., !j9 ~o~
o ~J { I I< ß ;11~ ~ 11 1[{
y rv V A ( ~
'-V
~ { {( <~
~ ~ ~ ~~ ~, ( ... ..... I ~ -~ ..~ ~ F-"") :> ') < ~1 b
,
,
..~ ~ J~ ,\ :>M r < , ) ~( < (
~ < 1 1 ~~< ~ < ~( ,., ("





















, ~ ~\ nI' f1 ~ .{400 I~ J () ~
n p < ~ ~ W{ IN~ I~(h 1'a 9' 5/ ~ ~ ru fi"\
~ ~ hI~ oV
u >~ i { <
t J , ~ ö ~ ( JJ( ~ t { ~i,lj" < ~{ 1?1l ~30 5 la> ( < ( ""
< ~..~ ~ \J~ ~~ 9 I"'- '~ ?jv t 9f0 < !) ~ _- __ c-'-,__c______-"______ ..___ -------------------- ------------------ -------- ~{o ~ rt: ~. ~I {
Ie··
"
~ ~ ':J ( ~]00 ( ({ j~ t~
....... .. ....
~o3






Feb. 1969 IL Supp!.
23 - nato - S. 11
-2.0-3.0 MeV
~ ~l ~
"'l ! I r~ }1 ~ J, ~~ 'ri ,y, P~, ~ A: ~l( ~ ~o '# Cf... ~ ) ~
<
rC l"«' ;1 R ~ v ~ :P bI \r M;f Ji \r~~..Jif~ ~( fA ( ~ ~~ \ ~) ~ ,~tl ~ ~ )~p )~ ) ( [~ ß-)~ ) ~1
% I~ < I J ~ w ~ ~ <~ !f v '"U V \~ )1.~ ') ~~ ( ~:









23 - nato - S. 12
'k.












~ ~ 81) ~ 140 0 < ~ 0 Cl ~
"
~<~ ~ ~ 1 <'!; ~j ,/\ ~(~ ~ ~A r~')< ~ o~ ~# ,~ AJ MJ~o ~ D <~I~ ?tJ ~ 1 f~ \c aß'~~~~tß L P Ih< 00 R i~
f1 y rM 0) !§i )J ~ 1 ~ I\~ ~~r 9P 0 rm 'C o~o U'{}V 00< 0 0~ /)
30 5

















Feh. 1969 II. SuPP!. 23 - nato - S. 13
4.5-7.0 MeV
~ o°e/: cl? S)rc> 0~~ 10.i ! ~Cb I~ C@n 5/'-'1. 0r1i" ~Q) Q') .....<if>J n n
00 (JV '6).... l~ fb~ ci o-'o~ v..... .,-s,1QAo/~ 00 0tr Po~<Y vv 'O'ßl f"'O~ p(J~,~~ rn. Q~ .LWl. 3'lJk;.DO~ 0flT) oo&on..
R> ~ Q..~~o o..~ o-wv~ u ~~ 9:l(§) [(ro' Y!U-' [.) v "(j-I-- ~o~000 o 0~6 '{J'-'·OV Oo~ o~&~c o,..p(}.., (ß)...... O~ 0 ........
!
vu V"





















UJ-' 08~ ..r>.JSl ,r. ~ ~~
I
v 'lUV
'lVO<:>P ~ ov~h.n ~,-.r,.(
r.
D~ 0 uv .r. 0




'V 0-",V V rn.v ~:::':"-'. ...a.-... .. c . ..ccc.




























O.rJr-.p_i~ "- -vo ....0' 'v .......,v0020 2 ... - _1'> '-'0 ·<yV-"" tri --:::;r:;~















Octo 1968 I. Supp!.
n = 0.2836
n = O. 3686
P = 99.0
1 = 57.394
ß t = 3.1
t = 2.6
1 natural
At/barn (0. 5 - 4.403 MeV)
At/barn (4.403 - 32.0 MeV)
<;10
In
nsec (0.5 ... 4.403 MeV)
nsec (4.403 - 32.0 MeV)
er














..-...~... ' I, " ..' .'. -!.. _ :'--:.... ~. ";'~' ~.; •• ~,; -:.":/: ·.~.,.~I,"';~::t:t"-'"1cl. 1...if.,,·L~.\i J4~ .' • L ~ ,.-., S" 1ft." ': .. ,.:"" ~ "'::i "". J!:•••~. 1.-:''' .~,,_.. 1:''' ~~.. ?J. L4
".;. ~: i i~ s ~I" , , , " '.... , , ' ..' .s~~' ~", '.: ; ~LJ· ;: ... , ~ ~,:-:",,,~,,, l\)' ~ -".t/:. ~i.(r;;.:.).;~ :#1 f,~4:..l'".~'.,'.. ...... .. ',.'jI. : .~.'"=-" ,: .\&. ", i =--,.1, Mo". , ...... s- _._:., :' -,,"1 I ,.~... ,," _"~ ;''''; ,... , ., ••, ~ (, •.,! .. ~ t .-1'





















































. "" ,," ""
















































0.4 0.6 0.8 1.0 2.0 3.0 4.0





I~· :~Yt;A ~"1'iN~~~ ...~ .~,~..... .'. .• •
-
---~ ,. .'J;.::,,,t4,::.....s
."'" • )G~"'."r..:.~ . ..... __ ~"""JI:Wr'''' ••". '•. .... -.
.....
.... ...... . ..
......
,





4.0 6.0 8.0 10.0 20.0 30.0 40.0
•




> n~ ~ Q;:
~ IrlCl' -U\J{§t ;I
~ J 1~ -- ----------- ---------- ------------------ --------- --------····~l .. ,It
~ ~ ....... ........ ... \ I<:J :x~ ~ 1i ~~ ~ ~ ~
.~ J~ -~~~ ~ 'I r~~...Q oJ~a r>~ ~ ~ ~ ( (~ \)qp ~.N"'! d t'"' Tl'~'
.{V ~ !<.:T - va•........V .~~ bro A,~ .. ~ \ fi J,
u ~~ ~1\;I.... __c_~
~
•
24 - nato - S.4
0054





I A ~,( ~
-~~~~ \; b " I·c .. -- 1-- --------- ---- ------ I~c_------ ) --.~~~ ""'" .~··-1 ...... I ~
~-.-....P> &rb ~..
I o -i!~.~ I~~ I<~( j 1~ ,.., ;...~ D.....








\~J ' 6 ~ ~\J..... ..... .. .....~.... , ·t 1·- I"" -IÄl ~
~( ,r~ r\J ."( Pi \~~ ,', l~~ ~ < ~( ~I l
> ( ~
i ~ ( , ,:\ < ~ '8 ri~~ ~ (> ~ ~ f 9 (~
~; ) ~ J ~ ..\J 1 i .....
"
'} ~~ ~~ ~rß QÖ( ~ ?f ~ ~ ~~ h
~ lJJJ V ~.1). - -- -- --~ ffi~~
'YB
24 - nato - S, 6
00 74







< ...•~ 11'" ... .... ......... I - ------- ------------ -------- --------~ r-c-'-'-'. ----------------- ---
~j ~
w ~ ~.' ~~~VI·.·· ~ o~~ *0~ ~ ~< ')9') - ~. ~ .' <
< \ ~ ~ ~ ~ \~ \1 ( ~ ~(;l ~ ~~~ ~ ( >( G,) c ~ '}
~ ~~~ 'fö \ < 8 '0' ..~",," i1l ..~ .~ \.,.( ....... '? I • ..~ ,< g ~ "<UI'" \; ~ L<( ~ ~ b~ h
IV V ~ u ...... ~
I······
er
Oct. 1968 1. Suppt
10 0B





~ r\~ \ Al R.~
. < ~ ~ C>l 1 ~ l't! ( <. \ ~~ ... 1•.•. __ ...... _..~._c ---- ---- ------------------_ .._------- ------_..._--------- -- --- --- ~~ Ji }l < \
""
~ ....... i' '.- ~" .- 9~ .'~ '~ l~ V~r\~ A ) ( ff l) ... j~. ~ J .~
<0W \ P\~ '( V 'W
..'
r ~ VllJ r:~ ) ,}< ~~ ~
~ 'Q@."'elt \/\
<.JC
'0/ 0Jj).•C. ~~ ... - .~j
~ ~
I - -- 1·---- I _._-----
-----
•
24 - nato - S.8
10 25














c ~ ~ I ~ 0 & Cf, ~\(}J ~< I< ~ RI<< .t9 Q~ :> b
~ §< < ~ ~ r~ ~ <1D{ \~ &~ ) ~ ,Ir;;< \~~ < ~< 1 " (
l!§ .... ~< t ( .~..•.~ ~ I~/C ..... ~ :>. l~ ,., 1-' •.... . - ~f--- I~~~ ,c~~ ~~ I< ~i ,,1,-. ~( \' ". ~~ In
Ri ä ~ r\ jer ')~ \ ~ ~ \I< ~ U'1\; )\ 8~ ~~ ~
I \9 {j
... ... .,. - ....
.... .. --. .. ... . - .....
Cr
•








) ~ ~Jßi ßl(
IJ ~ ~' t~ ~ )' )1 ~ g1 6 ~ j \-Q~ ~ Ir' ~~~ ~ ~) ::J ~t 't 6 ~{ 6 ( )
~ ~ [l ~ ( ~ JU , J ~~ ~ r < ~\~ ; ~ )~ ~~ o{ I< ) ~ ~ ~,~ I { I (J Jßi{ ~ ~ i(I! ~v ~ .~ ~ "Q (::I ~~ < ~v ~ 'W 19 ~0
..
-- _.- ._-- -_.__ .._-- i-,-"
- - ...
I<





er 50 0 '




fi, ~ 1\:> ~~. .~(
rv
~ n< ~




"\ ~ ~ i} ~'/( !J. ~I ~~ nLJ vow ~~ j I~V ~<Q~~~ ~,- :a~ I ~ (-- ( rtv (~~ ~<cc~ ( f!llJ ~r<










Oct. 1968 1. Supp!.



























L'J-+-t-~l=j'-1-r-IL1_+---i_+_11_r~1 ~4J;5~7~.?+-_MeV-ti_-r_I_ L-L~--+-t-Il-T5 0 0 I-- ~










h mR~ ~ ....F$J1~ ~Aört~a~~d jf;.
• <I1S ( )~ 0 u~ wro~ () Q,(IJD~~ c~~ 0~-'''o _onOJo..."tJ'tt57; ;:'P'J .ססoo .00 ~; o~- r-
CfJ" ""VI y-~ '{)P'/ i'h rv-..J<>, ~~D~~..•. .....
t1~ o o~%t?&&M&1o~<{;~ 1J'-'<JbQ)o l.. ~~~ rO~l"o.. h mQ:]'a
l..T u
_ . ..... .._~





















24 - nato - S. 14 campl.
15 20 24 28 32
I. Suppt Oct. 1968
•
~~---"-'-~=====_== --,- :-- . ....,.... ~_~~_~_~~~ . ~~_c~
•
Mn
n = o. 2464 At/barn
p = 99. 5 %
----------------_ .. _----
1 = 57~540 In
I1t = 3. 3 nsec
i natural





















































I ~\ I I ( ,,1!:\
...
::> ~o .w,~~ ~1 ~ m ~ ~ ( ß, V \ :>1 ~ \J yI ('? .. ----- ---- -- ,-_ .. .... ---,---L~---0 > \ 1 (D
~ , ri f O;T"U) & fit \~Br 8
~~ r1 0 { ~°0 ~ ( tii )0 ~ ~0 ~!l ~ ) (> ~ ), < ~ )7>( V'CI'!! fJ>.
111 V"~ ~ tf ( \ .~\J(~ ~ ~~ ~. 00 ..
1












Mn 7 0 0









50 0 ~ ')\f: r>.~ ~
< ~ ~ ~~;:> lA40 0 I".. ~
_!1~ ... ) ) I .... I· ··1·· ..... ~- -- - ---- - ------ - -- - - - ---- ---- - - -- ------- ---- ,1 ... ~ ~Q (E ~ ~ l"> .~ ~p, r:g ( ~~ A ~ ~<eY~~ ~ '\ 1"< ~ :>'j ~JoD !
\'f V .~ JH ~) ~.J ~ IfiiJ~ [\J ..... v ·c, • ... \2 r~~ V ~0
··20D ....














~ ~ ~~ ~ ( ~~
~~ { ;> 1f V~ • I ~ (I ~ ~ - ------ 1·--· - ..._~c~_ , -p( ~ ~ ~ ): ( ( (?t (.
~ 0 (::> ~~ l 0 1« !( ~ W Z 7 .~ ~,:> ( ~ ,~( %~ .. ~ , ~ ~ ...~ t(~ ~ ~ ~ ~ ß i ~') (
"~ ~ ~~ ~ .~ ,9'0 H ~ ,J~ <; t1 )~P ~ ( !< :> ( ~~ I(.b ~ <; ~~ ( ( ( .. ...















~ )~~l I ,00 ~~ ~ ({ I )~ t ( ::>{ r :> ~




.. > :> :> ?:
(> .~
:>
c·. <; D :> ~- t W08 I ~I-e ~ ~~ ~ { ~:> (I{ ~~{ H~
,,·1, ........ ...... I
~ ,
02'












Feh. 1969 II. Suppl. 25 -nato - S.7
1.2-1.5 MeV
<
~ I ~!~ ~ I,
{ ,
r ~~ !ir ~ I ~.~ h QIA ( \ l
~ w I~ ~n I f\ r Rn 9 ~ 8;Q < <> ~ ~ ~~ cJ bst f?A ~
<
~ ~ 8~ ~ ~J ~-~ 11< J~~ ~t> ~ lt I'1 He ,( ~:~<o ~I I~~-' ~- t (. [9§j 1- -_._._- -- ._--,~ \<ö I< ß, :;:> < < )
~ , __"')1_




















I< ~ ~M ~ A') ~ ~ ,d~ ~ :')
v <Y.~ \~ 1~ fo 11'') <~ hr ( ) ~L~ 't (T' ~ ,." < ~ < ~
~ s< o~ ~ 0 f«fJ -~~ ~i~ ....~~ ~ ~~ ~~ I· - .. I·· ... ! ...... ........ .<-~.~~ ------------------ - ------------------ --------~i ~..~~ ..-_.. _-- J) I<') , < < ~~{ ,;
~ '<; tf."C6 Pf\l ~r { 1I·· ~ I·· .•..b ~~ ~{ ';> ~I A \ 9 (
1 ~ ~ ~ ~ Cf ~








Feb. 1969Il. Suppl. 25 • nato - S.9
Mn 50 0
· ... ... =
2.0-'-3.0 MeV
<;~ ~~ R~ ] - ~ II ~&O ~O~< ) ~ fl a ~ ßcJW~ hR ~
9 ~ lO ~!d\ c18~ ~~~~ ~~ F!\II\J Vb n-g.~J o~ ') &P<if M~ ~ ~ ~~ 0'rf;) ~ r< t' )l$t) 0i<< o~ 0 D ~.~, "'c ~ )
°
?>





















A;~- lt~ JJA ..L\~ ~. A ~ ~ Jl A (.Al~-w I:>~ 1 0 hl"l .asfJ
"
t:o o n 6,0 l"I...
~'~ ~; "(r~~B&> ~ V~ W,? f~ ~.~~~~~ ".Q ~1>.r ~~ Ji~n.0~ ,J IV" v \JU ~v~~rcu: '"V <0 'DU ~ ~.~ ~'8' D~ ~~ 0 0
~ ~












Feh. 1969 Il. SuppL 25 - nal:. - S. 11
4.5-7.0 MeV
~IJ ~~ 0 0 ~o~~@ ~'" rn~ o r-..... rifm)1§'~ _JJ<: ~ .JD. 1"\, 1"\
-
v .......... !G' ....... ~~oa: ~<I v~ )§~~o R:ho'Q>~W.n- v IV" "<Mlß!l ' ~- <~I Or,o,.,...OOD ,~ 00~~ ~OQuY'O" Il!> <D 0 Tc ~. ~% o-C ocoo8YIVO.....-v ...r-. .1"\ ~ ~#o~( 0 cro~~~o-u r-w- 1". .< DuOv -_..o~_V
cr Pöo\J 0
-









25 - nato - S. 12 H. Suppl. Feb. 1969
Mn
11 0 010 0 0
7.0-12 MeV
.9zh0 ..rv-a'\ f"\..~ ~IV .... v .~ :>--
..t">
~ \,P" ....- nI:>
Ou ....~ "'" C"'I!.lßll~ ..... Pr.O Q...0,.1
.r.
-.lh
fJ fJ Cl'o~~ 0 ~ ..~ r... ~
.... d:>,..., ~ D.•I"\..... tJ ()
\.. -












-." ... ... k'''-- - 1--

















...... ~ I:Y! 0~ - - Q nO t9""-v-O""'U 0'" -v- <b-~
-" ....
I...... (')~rfO(lJjQ~ 1° "",." ~ -- I- "'-- ~'-WI·· ~ .....,.".. ""
q











n = 0.3175 at/barn (0. 5 - 1.06 MeV)
n = O. 1587 at/barn (1. 06 - 32.0 MeV)
p = 99.85 0/0
l = 57.393m
bot = 2.5 nsec
i natural
The data pointssybolized by + represent
additional results with ~ t = 1. 0 't 0.3 nsec
Fe










· . . __...... ..
·f"·~':'fJ:··I·~:J: ~,.! .' ,;' "'..." • ., -~~: ...' 'r ,N:, Jog.... ,.t~~-;.J:,...J.~:. ~.'Ä.\
• .. ,. •• ..., I" '.. ..., ." D. • '~••".le .s .. U • 1:''''
I t •.,1'.',11 • •• ~ ." Ii~ •••••;.. -" ••t li .\ ..,:. ~" t,:,~.i~i1:'.~:"'"" &fi"'-: t ._,.~, i\'" tIO'J ~i:" ..' l' , '., ",r. •• " • -t' .." t .' !l\.. ., ':'.1 ......". 'rIf!' \;..,.
• "'~ .\. ~'" f""~ J ',.4\ • 't ;;.. ",0/:. ·r." . '.' .' ...... ::.. "'-'.I;;!~ ":,,.' .' •.':1"'" t ~ t ~ _•• ,
, .
.. ", . '
I '. :... • " •
• : ,I: • ~ ,.-:,. '., ~ :" G~. • t • \' ~ •
: • • • I .1': I \" ) r. (,., , ; '. ,
., • • •• •'..' • •'lc '" •
I ' ••'t.·.··,,, . '.' . • '\. .: .
, : c:•• • •
., ":! ·f ...-:r.··'l··.:\,'r,;!,,~·:··-.·:·1:·~, .., ...f :,')' ·~~·~j'::'fa·.~~~i: ."',' I,· ...··t' : 1
'. • .... , ••• •• ~ • ., 1_' '1" \.". •••• • ~ '•• ,,. '. .' '.'1 .. • .:.. • ' "
"..' ,'.' ~~., ., ,,1, ...... '~·l ,. f·"· ...w~ .' .~, L tI. ",e' ,',_.." I • • , • ., '" ',.
,
.. " •• ' ·r~f'.ti .. ,·., :"' ,,-.: •••••••••••••~'. • J
I \=. ! . f '4 :t~.. •. t I ./.,.f , •'. · .!.' " ..


























• • ~ l' •XJ \ ., •1- '. '11:'
•
' .. {ir'4:"J
• \ ~ ~z


























- ·---·1-· I ..
0.1
0.4 0.6 0.8 1.0 2.0 3.0 4.0















4.0 6.0 8.0 10.0 20.0 40.0
lUDe 1968 26 - nato - S. 3












r o~\ le( r (
00 ++1'1 o, I
)
~j~ e I 0 I 0 ,~I ~ 0 y
o 1 1I 1 ++ + ) ~... \~ 1/+.1 11 ! 0 0 - -------------- ~-~~.~~- ~.~~ ..~~ ++ . 0 I .+.0 ~ 1.9 t.L~ it I L\ o 1 >b D




-..... <b \.c..uo J~~~ ~"td l~ ~~ 16 ~ ~ '} ~. ~0 ~ r :> t.~ ~ b ~o b ~~ I ~n..r.... I ~rn.J ~~ ~1.+ ~ ~~ T l6 ~~J, 0 0 f
1\ lf ~1 ~. 00 0 0 \I C1B~0{~~~ f~
.+ I· .. -- - -- ---_ .._-------------------------
•











u5 P> rd 0 i). 1 0
r
b
.. L-i&'l1~~ ..~ II 0 Ql ",-0 r _.~ _.-_.. --_..._---------------- ~..h 0I -0--··-·-·---·- -- i~ 9 !{&7 +\ 1 0r..
.-.- I.. ---_.~ ~- J .~~ v~es 1I I !00----. 10 ~b. ,'0 1 )uD ~l ....n
I ~ ~1 1 ~~ b f< h) -- -- \% ~ 0 \~ % 1 2 1 I 0., r \

















~ä") ! . ... I· .. ,. ---- - ~.......
'P 1 tl ...<
\ f U~)/ ..~~ ~c< ~~ ~ /<) 0 ß I~ ) &~. )~ ::> (I .~ f" ;
( {~ 0 6 ~-
~ 0\ ~~j ~.'JJ~ ~ g< ~ ?~jl, ~t \ 0 )g ~ ( ~\1 { U 2> ~ \( 0 ~ ( '> ~~
~ \r J ~.\ ~~ < .~ ~ \ ~<Q,.. \~ ..... I '< .....l Cf{ ') ) (') 6< ~2 ~J ~~ {)I, -}j ( t ~ 8J
( ~ !ID 'f(Jf r ~ ( <~ ~~~m,J I C' • <I ~
u








od °i ~ ~1 i1 o~40 0-+----l---t-----t---+t-=iJ--++-+--+-~f---I--------I---irI.l.:f-+---------~~,-------+--------+---'lI------+----I---------+---+---t-----;------I
Cl 0 ({ft ~ J 1 l 1 &,' 'I k. .Q~ ~ J~! L~ ( l! 'I ? \ 0 ) F. ~
~
Jo
Ii It 'I ' ~
1~o;---t--I _-+--_+---~lM=ö~--I---j----,--+---t----+-------+---t------+--+-------+----+---i----+---+---I----l
- - 1-- - -- --- --I --
10 0B
June 1968 26 - nato - S. 7
8It ! ...•....•1.2-1.5 MeV4 6)0
I
0 !I \~ & \ ~
1 f"T P \ J4~ \ ~0 ~\ p« I t?t °dO ~ 1\ ~,?b ~0
0 r 0 0 \ °1 rTI lf\ I1\ ) \ 0~ \ 0 00 0 ( 0 I \ ~~I o~ Q, 9&J öq ~ 0 11
1 0 6 0 ci JJ 1 1A ) \
0 ~
-Wb 0I \ ( 11 0 ~ f\ 0\J JI I 0 ( 0 }0 kM 1 ~ \ 1 1( ~ 0 100 :> 0 o~ 1 Q« 0 9-
b y h ~ h I L__lt r \ \ 06 iJ1~ t{ .8- ... \.~ o.~ I 0 00 \ J ----.- .. cc<>_ Oe.. 1--~ .~c: ~~·8-ec I_c~ I1fb 1 -~- r····· .~ 0- I··· ?0 0 .P \9 i 6 o~ b~ i .x b ,fI6 11\
..... :>.
.U'( ! M j lf 'Y At 0 WAl I~ I ~6, 1 g 0 1I( \ 0<tf \g o 0 \0 ~ . I <t :> \. rBi (




26 - nato - S. 8 June 1968













4 4 • ? 'iD-+---..+---+-----If--------+--+--+--___+_----l:t---l-----+--ß--4---+t---:--+---_f____-I------f----+--------+---------I---+----;~ ~ J~~
,0 R % ~ \ ; ~ I~ YI 1 ab ,. •
_ _ c_ !
-1-- - -
















I ,., I I
f
June 1968
.... --_.- ---_.- _.... ----,- _ .











26 - nato - S. 12 June 1968
-*."'.. '.1
--































































:~~ ... I·· ....•... I"" - - ---.- .... p (.. r"\ 0 o r"\ 0.:.... ~.Q~t l4 Or o .~. 0 00 ~ nrdD .0:> 0~ o !O'" n ~. ODfjro- o-q Q:>o0-0 [c, rO!.nQ. X\r"\ <c d 1....&\ o--~ 0
<tP o_~ -,,'o~ pQ... oo( 0.00. - ""....ö"<9<Y(
"0 VoP- ~( 00
'" 'ö'C~ ""'4> ~o ",GO' ~ ~ 0i "'QI)P" ~ "W m> -tG:... fYi" D' «{Y{











Feh. 1969 II Suppt
natural
ns
27 - nato - SI






















I t ( : ',.1:1:..: f ; rr. •"4 :'-. ~: I ;. ~ ~ rff-:~' ....... i~
• • 61' " • "",' •• "j. i" •
• •• "•.•• t '11....·.10' •• ,
· I. · I.! ..'" • • I' 't; • ~, • • Ir;: ... ;: ~ I i; ,
: 1.4. : • " ': i ,.
-c
~E 1. 0 +- ~~-+----i.l__ ~-+ -+__-+---__I__-_+_-___+--------------___+-----.---~-l_
0-
0.1
0.3 0.5 0.7 1.0 2.0 3.0





































0.36~ 0.4'2 MeV I
I
I
~It I I I





0- ~.D mJ ~ I
~,
~ i~ I ~~c> c~ Q e 61
~ ) Tr) ~ ~ ~ ~ ~ ~ 00 ~ j~t I~ b r p
\) "( .<t , ~ ~ ~ IV ~) bl<D ~ --_..- -_. t- c ._.~~-~ ;1..__ ...~ (~) ~ ~ ~
ö<~ $ t& 1~ ~
)'
<1- ~~ ~. \ ,) ~ ~L » (0.,
.. tl\ ~?tJ ~ ff\ ff< 1~ I ) ~
"V
'\ )... >~ - ....~< ) /, \~ ~ ~ _<5
~ 1J ,. ...._.._... _.... .... ~
27 - nato - S. 4
0375 0405 0420
























I00 ~ I J~) ,~ ,~I1> ~~~0 Io~ ;I; ttI ~..., I
P ~ ~ ~ ~ l~ F( J 13" ~I ~ ~ (~( < :> < \/l < >~ A)i~ ~(' ~ ~ Q05 L > <Xl ~ Gfil'll-~ ~ jtt '~ (~ ~(y'O ~~ (jJ, ~ .~ ~V \~ ~ < ~. :,.r .~( ~( ~ <\<>t ,I < "V ~--~----- -------- " \cih~ < (~ ~ (~ \C Ir:/. ) ~


















I I ~~ I I II IIT
I~ ~ I ~ ~ 0I ~~ In ~ if < iI :> 1\ 0
':> ~~ ~ ~i (j { 1 \ j~., I:< .~<e 0,.... ~ ~ , !'A <{ A
I< 9 P ~ öI~ ~; ~ { j':> < ,{ ~I· 1-.. ---------- ,~..':> cl$ j ~.I<. <




~ cri~ j~ ~ ~
':> { ~{







27 - nat.- s. 6 II. Suppl. Feb. 1969
I
Co
____ _ _ _ c c~~ ~~~c~_
0.6- 0.7 MeV~
~I .~ 1\~ ~I I
( ~I II j (
r:c.. t i. Y
\~,f~ f\ i~ Q~
9d ~ y ~. .~ Ii





---1---- - - -- -- --- --
Feb. 1969 U. Supp!. . 27 - nato - S. 7
Co 50 0




~ i ~ 11~ ~ I ~< I~ ) ~ v ~400 f~ ~ ) I ~ o? ~~ J~ 0' :> $1 ,~~"( ~~ { J \/ { ~~'(~ ~ ~ '~ J«. a ~ ~ ~Q
If ( , { ~, ~( 1\') 1:3 QfI8': B V ""< ~ ~~ < ~ ~>( ~ ~- ~ ~fe ')c ~ ~~ ~( JL ~ < <,<cu 300 0<Y ~'.~ ~ ~? Q~ c '«:.0 , W 't- ~ I<0- '\I "_~ __C ---------- -I-~ -~~--f--~~~-~~c~_~___~~ Lc. ~______~ - <~( .\




1 0 0+----+---t---t--+----+--+---+--+-----+I ---t--'+'---"---j-------t-------t---+-------t---+--------lf-----t---1
I
27 - nato - S. 8
-- 1-- ---------- 1-- -- -
00 78
1- ,,'










r ( ~~ )< 9(?! $(( :p.; ~( ~ (( l,! ",m,
) ~ { lit P{~ ~ -~~f---- {:> .. ...~ .'-i-==~-:-'- ~ -- ---- --r-c-----~--- >- ( { e ~~ <;i ~ < ~ t1l R ~{ ~ t( Ix'> t'
C ,~ v Ci ~ rq ( ~1rr ~l ,V ~>
...~ ) tD. ...
_ .."
~ (( ~ ~ .. ... I { 'i- f( ( ~ ~) { I 1 ~ ~, .e ~ (
{ ~ " ~ < < ~ ~ ~ ~ ~ (~ ~ (I < l~< ~ ~
f )\













~ ~ I J( J Ib
~r \ < IQ~ ~~ 1 &1( ft .~ ~..... r ß~ I···· ... . , .., .._._... r~ I . ...c ....f\...........~ I·C . <11 Q <JP 1 ( ..~~ ~ r~ j.Cl
~ iI1 W ~ 'f5' ~ ~} f ~ •.•~ , ?~ ..•.~ f< r~ ; ~~~.~ ! \ yr? {o g ~ ( ) i.G'l. (8 I l~' < i :f~ ,Q















~ <$J>0 ~ jj) ~~ (</ ~ jCl 0 lt3l:
~ .~ ( ~( Cl-~1 6R ~<~ fl~ I~ ~~J ~F1>~ ~,r. ~ ~ ,,~.~1~ ~?,.- --' ( '<" ~1 'i ~Ö .~. --_._.- :s cte ~ fc~1 ~~ 0 )~ ~, 'I 'Ji ')~(d..() I- ~ 0
~.'~~i . """ ",.~ ,'" I ,,~,'d 1r, ~( v '18 ') ~ ~R ~ r1r<{) ~...~ ( r~:_'_"~o ~) ((~ ~ 1- <: < -I I [( ,Ld
... '~" V ~ '0-
.' I - 1-
---












-l 11ß r-. ~~~~ n. ~
~ l~,jrlf9 ~.~~ :M~~d ö ~ J9 <tI~ #vtr~c~J5f~ p ~ ~;•< ~J' ~ ~~~ j~ ~-.~ ......~... l\. (Y I~ 9 ( ~Q r< ~ ~$ ~ 'W '" UQ;~~ '{ "'elf






























Feb. 1969 .IL SUPPl. 27 - nato - S. 13
..
4.5-7.0 MeV
~~& ~ 0 t~~~~ r{ ..001"'. 6'<))~ ,0.o ~CJ}. MJJ1j ~_ J).r-, ...d':'l 0 <:..~ '!jJ~~~19~(§)~ r!§) 0<;(J{J). . .0 () ~o .,r)~ :n:--r l/ !§hn..o r-,v<§f&o 10 I"'. .1"'. r<'- () J) r-
~fqj) .«» 'CTQ1) ~ 0 \.( ~'(f 0 o~ >J 0 v--- 0 0 0 v] 00 a öO" Q) '<: >- IV AY.·V oVW{)ff6~~V' f'U U'J (J" -Vo ~~ '"'<J ~cr~ I
I
I












27 - nato - S. 14 ll. Supp]. Feb. 1969
,1
Co








~~A ~~n n...'""'0' ~ r-..
OV ..rn..
v ~vo 0 'J&,
'v' o~ 0 I04 "'V tr" v v a ~ IV vav n~ n r>. ~ r>.oV v
-
V v Q;1:1JOA'l r>..
')V' I VJ M~



























- -- ---------------------- ---
-
() _l ° ~r-.
.... . ({)O°rO.o ..n<Q)""Q-j ...0_ (). y.., ~ vvQ) -v-
~ (T nr;. n- u oVV 0<.T u.; °~ ~ r>. ~ -"" "..,- .A .r>&:. ~ v~~
v











27 -nat. .os. 16compl.




n = 0.3110 At/barn




Oet. 1968 1. Supp!.
i : natural
28 - nato - S. 1
Ni 10.Q.--------r--------.------.-----.------r--.-------------.....------------.,.----.--------,.
1.0-T-------+----1--------11----+-----+----+~--------------+------------1f-------+
.. ',~ \,: t! t • : , I t ~ :. ~~ ... '...... • I t: • ," ' i I
f si,. .', ,.' ~ .. •• -.... :.. = , I ': ..: • l ~







"" :.: "! I ....
J
; : . , :
• • ~.'::'I' , .~~.!7i
...... ;' ~.';t;.•, :'-
, .' .. -, ', .... '
.. I f ·/i·',· ~"~ '. I' ....~......

















.. i ~.' ~ .. L" "
; "'{~!i.' ~
. ~...,- ~



















.' S: ,. :







0.4 0.6 0.8 1.0 2.0 3.0 4.0
28 - naI. - S. 2 En(MeV) 1. Supp!. OCI. 1968
Ni
"'."~i~ .&6 .- _., .Ac.. .& . -.-* ,. . . J
--.........
. ~















4.0 6.0 8.0 10.0 20.0 30.0 40.0
•
Oct. 1968 I. Suppt 28 - nato - S. 3




~ k (") ~
~ ~ <~ ~b:kJ- ~b ~Q ~ ~~ " p~ <~jD.. b.
l~ q j1 \& , R<f'J8~1~'J I~ ~ !\ ~'::Ir< < ~ :l 1JJJI ~~- R ~ .. -- -- ---------------------- -n ~ o? 'J ~ ~. <S '\1~A
"$:, ~ ~<1j,LC.~ ~•. .( J ,~OP< 'J <( Ci 'J 'J i ( <\ < l\.()
<\~~ I ~ roo~o () J , r
v












IG r ; ))( \ ~ ~ ~~~0J3, ~~ ~ "QO'OJ...O ~
(~ \ I 0< ~ M .~1J ~f \ ho-~ J~I <0•.•• 1 Ro ~ ...c.. ---- I--~--_..~ _.._------------ -{f '\ j v w~ <\10; ii f} \ .'f: 1
\ OJ)t r )J ~ ~ \1 1;1 ~ \j <) r''(~ <li" , < ...~ j ~ , .. 11






Oct. 1968 I. Supp!. 28 - nato - S. 5
) 0.7-0.9 MeV




'P ~ ~ ~<; I, ~ >" " ~~~ ~~ l~ I, ~ ;.~ ~ ~ ()
~ r \ "~ lß Il' -y;; :lDI< >I ~ <: ~ 'Y,.,~~ ~ ~. flf~ t~
~ tI
, ~ ( "'l lt:: 'lJY ".......~ ',1< "<~ ,. ~< .... , ..... ... ," .......• -- -------------------- f-----•.~. - -- '-,,' ~'. ..-~- ~I
M !1) \ ~< '.< <:J ); ~
! 4i~~ ~





28 - nato - s. e
Op7~
I. Suppl. Oct. 1968
•
•-c








'"~~\ I< ~l ~lJ ~ ~ ~ ~ i~i ~ ~ :t,~< g ~ ~ ~ p ~; ~ j / ;>;~ j ! ~ ~ n ~ ~ I~~ .~ ~ ~ 1'< ~ ft
~ ~ ~ ~ ~ < '(J ~
" I{ .~) < ~ ,. , .. . ' . .... ". !... ....' /. . pJ ~~I§ M J ,< ..~ ),~
~ ~~ ~~ ~ \l~ << I ~ ~ ~I\r I<i (
.d






Oct. 1968 I. Suppt






~ {IJ, < \~ i5i ~:>1 J PI o..~<
~ 1 Vv { l~ I~ f1 N , ~11 r. ~ ~ ..1\
~J ~ 1\W < ~ 'A ~I ~ ~ 1\~ V,II< ~ ~ rY!i1J .JU ~ . ~
&91 ~" I< t V ~~. \J 11J ~~ !9 ~ JI --- -------------------- - ., -------------------- -----------------

















Pi ~ ~ ~iJ
-c, ~ r~ ~
~ R ~ ~( ~ ) 01, ~ , ~ "( ~ ~.~~ ~~ ~ ~ ~.~.~ ~ \ ~ fu (1 ifi ~Ii ~ ~ ) ) ~p'l\Q ~
) ~ rJ'1J " CY\ . ..~ ~V !J___~.~~~ , 1 ~ ~~ j It V 'l;~ ~ ~1< ..~ )~< .- I.c--.J .~.c~~~ce~)c~~~...... Jb.I "(ld
V










Oct. 1968 - 1. Supp!.






~ ~ ~- ~
,
~ ~ )< ~~ I~ b~ #(11 0' .Fia. R f">. oQ~
i~ ~ ~ ~; I~ \f y~ V' PiV ~~, ~ < ~~ ~~ ~ l ~ ~ ~1. l ) .~I ~ ~ L I..'
~ i '1 ~ ... <) ~ ~ < ~~IP ~ ~ ~ ~ < ~ tJ Jj~ ~ V~

















~~ ~ ~ lAB
! WVN~I 9 J\ I\v ~ I"~~~i 0'4.~ " a '~ A roJ'Q~ f,j~C 9,~~~-- ~~ ~ ~t: Ir, ,~ ~ ,SJ 6rd Q J
~\!l1 ~ ~~ ~ ~ -- \f~ ~ , " \I(~~~~
.n
~~ ,
























28 - nato - S. 12 1. Supp!. Oct. 1968
•
•-

























28 - oat. - S, 13
10 0 0
























~. I.... ..... .... .. ,.. ~.~- . . .c ..
- lI; l'\ 0 ' .rI0
~"'" q,v ::l 00 0 ,v v_~r>..~
..A ~ ~i 0<0 10.- 0 0 o v o" <I 0 0o~,..;" o cl", i<9 ~ Ok '" ""'- «,. 0 V<9 V<. ...... V"'_ ...... 0", 'a-..-..... ~"""'.'











28 - oat. - S. 14 eompl.
15 20 24 28 32
1. Suppl. Oet. 1968









8t = 3.8 nsec
i natural
Mathernatically srnoothed.frorn 1. 125- 4.5 MeV
(s ee introduc tion)












• • I i .. --........ -....










































6.0 8.0 10.0 20.0 40.0





















81 • nato S.4 June 1968
TI
00 5000 5800 5500 54
0.5-0.6 MeV
y~ j f>... ~
~ Nt
fQ) I~1 I ~~ ~~ y ~~ j fi ~ @ ) '0 j .0. 1 ~ fi.I. ~
rw ~lfJl ?( A
I ] ~ Bl~~ g ~ , lc!~\i~ ~ O' ~~ I~~ ~)l , 'lEi?> ~ ~,~? ( ~ I> ~ ..r .( ~ ~if > ) 0 ( 6 V'1 I> ~ JNt ~t> ( \ Ii V1 ~o ~ i1>rI Ia. ')
I'" f 1 6 b l~ ~~~) l ~t5 ~.4 ~ ! ~ ..~~~ 8 ~f?? t0 l poo , J VI 0r
~~f ~
1<1 ~il 0.... . .... ~ ~ - ---------------- ---------_._--~------------------ ------------------- c~_~_-----------------
\ .. I










I I I i I











f« ~ ~J~ , \ b "'l~ ffi~ , j I I ~~ f)j~r~ ~ f ~B.~ ~ ~ p ~ ~~ R n~
-' ? Rii ~ 1:). ~ J. <\,~\ri p~~ It H 9 ~ ,t <\!1! 'l! G~PJ , &~~Jt~ V ~ I~t ~ '"'l 1 .\~6~t fl "\)~~ \r ' t&J )~~ \ 0 0 J < '0( Prß 000I \1 ? 1 ,b{n. (!l) Q n

















ff ~ b % ~
1I' R?i 10 j V\ ~1 ~~ ~~\P ~ 1\0~1? I 0 ~ ft) \<]) ~ ~ Rl
1\ 1'$ ~ §o ~ ~ I <0 I Jy ill I b ~ ib >\~ ~ A \ ~~ ~,~ ~j , i b 1~ \ t 01 1 J ? ~ ,~t @ ~~ij I ~~ I Ln ~ ~,9 0 ,9 hI;,:...~ Ji 6 1 l r ..~ ...•....~.•...•.•. l1 l 60 1\ o .. TJö~ t ~ ~~~A -t ~ J b f1H ~ I···,······ ··········t 1.:.Qb. 8·- . ~?1f ._.O-.... ~ ..-- ~f-=-··(l;.. t fO'J W ~ ~I 8. o 0 o I ~? o l J~ 1
0
J
...... ~. IJ ~ ..~, b, .. tr ~ B I.. AI Il\ I· ~ ~•• $ g oJI" .... qd j ? 1 J,I r
~ .. ~. J ~t 1 w ,J~1 ~~,




I I I I
I I I
IIE;





,1 {l(~ ~ <~o ~ ~\ ~'1' fl l~ } ~, (' :.. IV-.. " A BI. , T~ > \ ~ R ß ~\ ? ',N~rf~) 8~~ < ~ 1~F~ l ,,tJ,'1i n. T' ,~~~f .. (. ) ~J ' ·.o~~ r-1~ - ----------- f\ ~9? ( ß .iJ:- ~ , :8 ts. ~ It ts.? I« pi I I p \ ~ T { Q ( R I ~ 1{ A 4 ~ ~0 ~'\"1~( ) ~ ~, 6<'f r _.(l. "" ~ .~ F~V~~ ~!.'•."..•JE 1 \R .~>tO I W HO ~ ,~ s V~ 1I ~ 0 ~~ !$) ~f r IW"~ \.I ~ ~ d~1 i \ J~- 0 c





I I I I
I
TI
81 - nato S.8 June 1968
TI
1.2-1.5 MeV
\~T ~ AA tJ~ ....~ ..J1AA. ... .... rxP~F.;A.-~-'. ~~~\~r~~~.J J'\ .u!:; r \ li.- J>a ""r.. .Ai \&A .~ &.. ,.i::.M<4 --:1--
-y. -1li ~ f 4ßr 'iC lV~.,. ... ~ .... l ~ &n -.:.I L' '1ß ~' ..\f1 j
!
........ I· ...























81 - nato - S. 10
-c
'-





























I I I 04
6
TI 12 D O
3.0-4.5 MeV






lf ~ <ßI" ~ -wz:









81 - nar. - S. 12 June 1968
--
-


















II I 505T5 0 0
,-





























--+----- _L-J~+-+~t=--t~-~-~L_+--r - I . ----- -f- _
! 7"
5 ~"'~ J~~ <9 Ii~ 1, illb~ -?/i',o~ ..::::>~ <9 l:g~I~L ~.l~ 'q., O~<j> 00 '" ';,.0, o<P 0 r Qco "'00~ <>9 _ 3 ~ ~ ° 00 ~ ~ 0 !,.;;~
...~ 'Jo'tfi<!»iJ,'''' ....dilfIe'fi' 6 <q,'toI~ ~ ..~ <Y - °~ ~'bo'"~1 ~O':'l>'o "I» I't> "'&>'[, "VO 0'0 u, ...,,:- co '_ y < v 1"D° '1 _v '" 0:,& r
oo
~
I ,I I ~ I ~ _ --::. 1









oL ~~o r..( ~On.. ..QQ.(?q)fY4'J ~~o J:) 1:r-
Io ~~o fl; Fn'o]!> ___r. -{;..9__ Ia;..oCllböoo ! UJtY Pe;Po"'QQ 0.. "-Q-,O 0 0..LQlQ0 ~ 0AlO 0 ~~









I I I . I
TI 10 0 0




I~<h _~ """'-I- 00 orO.O n 0" ro-D f\b oof<ooL
r>. "".... Iß 0 1llJ""~( ~-()lbho<y '0' v 0~nr v~ ~~ 00 <'4:!' ~ rl<\ A:hO 0 ~~~.n U'{J).~ - - "<Y flJ U ~ f"\ :';.,Ar\
.rn .A:tlP CD ,.() 19r °Pre:>c o 0o~ 0 IQ.. O"'"(
I·.········
I •......... ~ ..• ~.:.:.~ Ce- -:'..j :~v. R-' •. ;;>,
crs> 0 C
o 0 ~












June 1968 81 - nato - S. 15 comp!.
C\.../")
•June 1968
n = O. 1493 at/barn
p = 99. 9995 0/0
l = 57.228 m
llt = 3.5 nsec
i natural
Mathematically smoothed from 1. 9 - 4.5 MeV
(see introduction)
Bi






















·:1" "..' t . . a _ .. I"P'J"W. • • W". a t ,
• :. • I" t • I • " . .. .. :. ..J ,
I ~ I 1_.' ! ••~ ..



























'''' ' .. I'-" .., . Cn..•
. io.
. 10".- ~
• • '.~ ........... "' . ~~..,,.J.'- I
'T· 1'. ~ ,.. • j ....... .... . -.....VIC.....S···· A • •. ~ r r ,.,.-\I • ..







6.0 8.0 10.0 20.0 40.0
83 - nato - S. 3
Bi 12 0 0
0.42- 0.5 MeV
10 0 5+------~f.-------+--+---+---+--__+-__+_-__+_-+__---f---+--_+_-+__-t___+-_+_-_+__~+______'_f-___l
90 0-+---+--------l~;"..__--+----l~f+---I---+----+--=-________;;;_+--__I-_+--+---t---+--+__-f____+-__+_-___+_-_+_-_+_________I,~ ~1 ( ~ 0 kh ~
fQ ~ Ta t~ 0 ) I \~ n Q R l )b~ " 1 {
~~
I40 5+---~--+---+---I--_+_-_l____;_;__u-+--_+_-+--+--__I---+--+---t---+--+___f____+-__+_--.,








00 5800 5600 5400 52
01\ib
~ L J( f 0.5-0.6 MeV0 0 .c
'rl t> b I~ ~, A ~ ~., ~~ ~~i\ o \~ R:> <Ol. ?~~tW ~o 1 R " fI4. i> 0 t1. h. 9 A
1> ~05' 1 ~ I 0 I~!) 1sü le ~ ~ ~~~ ~U" eß L~ 18 ~ ~ i~1 ~a ~o ~M ) tl ;> (~ '~ d4, ~o~~ I D P ,)<ft (I> oJ i' :90 ~ ~ ~ jf.lo ~ ~ 16 ,,:0 d.. ?QJ ( 9- K-,
ö ~ J V~ \ ?~ p ~ ~~ ""p 0 ~,~J ~ ~ r ~f0 ~ ~ ) -, ~pt.. ~ ~1~ o 0 «0 01 ~i~~
~ ~ 9 L, t~ ~~ i:>q
c (j) ( )








lune 1968 83 - nato - S. 5
&00 700068
0.6- 0.7 MeV
.i\ (~1 f~ 0 ;~ A1 ) oA \~ ~~ Q 1;... (I) ... 0
~ \\~t ~) t ' I~ ) -~ ~J'( 0) 6 \ ~) ~ (~~~ ~(~ 11Q ~ 1~ ~fl J ~ 1\0( 0 pk~ ~( ...Ai :L p
~ <;> p ~ V ~J, ~'V"' IYr '; < V H ,~D ~ zM :> te' ~~Ji I1r~ I I ~~ ~u-~~ g r;..r( 0k W" 0cb ?;
°
0 ,

















~ ~ ~~ ~ q
rH ~c1 'V'i t'~ ~ ~ 1 ~ 0 ~~ )h~ 4 ~ ~ 8,Y ~ 1.~ & ~ ~ I <y I~ l~ A~ n ( ~ :> Q.. f ~ 19-
l'J ~ ;> \r ~~ .aw~ I -Wi1 b~ ~ ~1 0 9 ~ 0 ~\~~ I~. (l ~)"'~i oi:P b J6I AI~ c9-~_LiI {ll ~ 0 -J-.~<liI . ~".~~ ... u ~~-1t p -V?i.if51 I A·tc· I r1 ~c\_~c·l·c ~......_.~~, ci:>~ ~ J:8 \~ .~ ~o 10












lune 1968 83 - nat. - S. 7
•0.9-1.2 MeV
,g
Jt ~.1Jr~~ Q ~ ~
~r~,~ ?~ ~- ~ ~~ fj1~\ ~_§__i i~l A~! ~ -, f€'t1f- ~ )~ ....~ ~-~~ -1~~-~-~~-§lA..• NAliJ ~ J~·IJ ~~i ...8 ~ ~9. i! o 0 --." ~ ~ ) .<d..~ 0 Ti ?dl ~ ~ G
"....... rrI»'
<Q (




















June 1968 83 - nato - S.9
Bi




.A7&~~ .Ul J\._ l.l1lL JifIlA 1..& /Ei.A ~..pI)~ ~= l!J ttti ~~~I/A N!.~ ~ ~ß. IJ!llGlI.A A ...... =... Als. --..-.










June 1968 83 - nato - s. 11
Bi 12 0 0
3.0-4.5 MeV
~~ ... ~ l", Ji '" a .11rt. -~..QA;ua ~lll' Iqj, ~~,J!,~'" ~~~~ .N~?~~ lmc.I.. ,I'bC. A-~f'M A... Jl ~;'~ -v ~ .... .lfr -.JI:m. 6P -arq.. ~~~ ~~~ &I ;po ~r I""''''~ ~ ~~"'ZlP













































~ _0- 0 rO- 00 ~<Ö ~ ~ T
.O,,~r ,., ..... ,Gl,.(L°rc1p ,..0 " DV~ f ~ .0 ~~~ai. ~.'" 1,U1:7' t'"'- .::.-.WB ~r ~·vo 10 (jO~6"6( ~~~ L~ o~ 0 00 100,.,r.. p"" U v"tb P'" .., 0.&6 I'T f? Oq,o~ °0 <I0 0P' u 1-0. . n ,.,°0 (j) ('-1."'''' '1fY'" ~
o 'tUl ... 10 '{) v o_OI-~o ~-:'.!L,., l"\. 0 u~) co C)
""''-'\J ~~~ o0'0 )'-"0 0 0 0 <Po
...
c_















15 20 28 32
83 - nato - S. 15 camp!.
